Twenty-six Acinetobacter calcoaceticus proline auxotrophs were isolated after ethyl methane sulfonate mutagenesis. Studies using the efficient transformation system of this organism indicate that the mutations comprise three genetically distinct groups.
A highly efficient transformation system exists in Acinetobacter calcoaceticus (7, 8) , a gramnegative, oxidase-negative moraxella commonly found in soil and water (1). If sufficient genetic markers were available, this system could be useful in solving genetic problems where especially large numbers of transformants would be useful. Therefore, several hundred mutants have been isolated in the biosynthetic pathways of A. calcoaceticus. At this point, no genetic map can be constructed, but categorization of mutants within the individual pathways has been begun. Results involving tryptophan (3) and isoleucine-valine (11) mutants have been published. This paper presents data concerning proline mutants.
To isolate these mutants, A. calcoaceticus BD42, from Elliot Juni (University of Michigan), was mutagenized by ethyl methane sulfonate. A 0.1-ml amount of a stationary minimal glucose culture (2) was added to a tube containing 0.9 ml of fresh minimal glucose medium, 0.1 ml of nutrient broth, and 0.1 ml of ethyl methane sulfonate, set at room temperature for 30 min without shaking, and then grown in 100 ml of L-proline-supplemented (40 ,Ag/ml) glucose minimal medium at 37°C with shaking. Penicillin counterselections (4) yielded 26 independent proline-requiring strains.
The mutants were classified into genetically similar groups by using "spot test" transformation. DNA for the transformation was prepared by the method of Juni (7) . Overnight nutrient broth cultures (2 ml) were centrifuged, suspended in 2 ml of a solution containing 0.15 M NaCl, 0.015 M sodium citrate, and 0.05% sodium dodecyl sulfate, and heated at 60°C for 1 h. The resulting crude DNA preparations were diluted 1:10 with minimal glucose medium. Each of the 26 proline-requiring strains was spread onto glucose minimal plates that were then spotted with 5-pl portions of the diluted crude DNA preparations. Figure 1 shows the results of a cross between proB106 and donor DNA from the other proline auxotrophs. Data from these crosses were interpreted with the assumption that when the donor and recipient mutations are unlinked, many proline-independent transformants will result. However, when the donor and recipient mutations are linked, few prolineindependent transformants will appear. The spot test has the benefit of several internal controls. Because much of the plate is covered only by the recipient, the level of reversion is evident. Crossing the recipient with DNA from the recipient reveals the purity of the DNA preparation. Finally, since all of the mutants are crossed with the others twice, once as donor and once as sr.4 D recipient, the level of consistency in the numbers of transformants is apparent. The results of the genetic crosses are presented in Table 1 . All of the mutants belong to one of three genetic groups,proA,proB, orproC. Nutritionally, all classes grow in medium supplemented with proline, but not in medium supplemented with glutamic acid. The proA and proB mutants also grow on glutamic-y-semialdehyde and on spent medium from A. calcoaceti-cusproC mutants and Salmonella typhimurium proC mutants (9) . This is consistent with the proA and proB mutants being blocked between glutamic acid and glutamic-y-semialdehyde and before proC in the pathway. Since proA and proB can only be distinguished genetically, these designations are arbitrary and not necessarily analogous to the proA and proB of Escherichia coli or S. typhimurium. The proC mutants do not grow on glutamic-y-semialdehyde, spent medium from A. calcoaceticus proA or proB mutants, or spent medium from S. typhimurium proline auxotrophs. Thus, proC mutants are analogous to S. typhimurium proC mutants (9) and seem to be blocked between the formation of glutamic--y-semialdehyde and proline.
In summary, this simple method of genetic analysis of proline auxotrophs in A. calcoaceticus reveals the existence of three genetic classes. Nutritionally, the classes are broadly analogous to proline auxotrophs of enteric bacteria (9, 10) . Proline genetic studies exist in few microorganisms other than enteric bacteria. Mutants map-NOTES 441 ping at three sites that are involved in proline biosynthesis have been found in Pseudomonas (5) , and a single gene has been mapped in Streptomyces (6) . Hopefully, this simple method of classifying mutants in A. calcoaceticus wil be applied to other pathways.
